Study objective-The study aimed to determine the prevalence and incidence of pulmonary eosinophilia, with special reference to tropical pulmonary eosinophilia, in a rural community. Design-This was a five year prospective study from 1981-86. Setting-The study was conducted in four villages of Tamil Nadu in south India. Subjects-The study population consisted of 24 950 subjects. Measurements and main results-After being questioned about pulmonary symptoms, the selected subjects had peripheral blood examined for total leukocyte and eosinophil counts; stools for ova, cysts, and parasites; sputum for acid-fast bacilli, and chest radiography. Subjects with blood eosinophilia of ¢2000/mm3 were classified as having pulmonary eosinophilia. One of the 200 asymptomatic control subjects had blood eosinophilia >2000/mm3. Twenty two (7 7%) of a further 286 subjects selected at random were found to have microfilaraemia. Between 1981 and 1984 the annual incidences of pulmonary eosinophilia were estimated at 4 1, 3i1, and 2i7/1000 while the prevalence rates were 6i4, 9 3, and 119/1000 respectively. This rising prevalence over time occurring simultaneously with a falling incidence suggests that the final incidence rate (2-7/1000) was likely to be the most accurate of the three estimated. At resurvey in 1986, 314 cases were classified as pulmonary eosinophilia giving a prevalence rate of 12-6/1000. Altogether 214 of them also had intestinal worm infestations, including 58 in whom eosinopenic remission was recorded after deworming alone. Eosinopenic remission was documented in 135 of 182 cooperative patients who were considered to have tropical pulmonary eosinophilia and agreed to be treated with diethylcarbamazine. Conclusions-This study found that tropical pulmonary eosinophilia, either alone or with worm infestation, was a major cause or morbidity in this rural population.
6i4, 9 3, and 119/1000 respectively. This rising prevalence over time occurring simultaneously with a falling incidence suggests that the final incidence rate (2-7/1000) was likely to be the most accurate of the three estimated. At resurvey in 1986, 314 cases were classified as pulmonary eosinophilia giving a prevalence rate of 12-6/1000. Altogether 214 of them also had intestinal worm infestations, including 58 in whom eosinopenic remission was recorded after deworming alone. Eosinopenic remission was documented in 135 of 182 cooperative patients who were considered to have tropical pulmonary eosinophilia and agreed to be treated with diethylcarbamazine. Conclusions-This study found that tropical pulmonary eosinophilia, either alone or with worm infestation, was a major cause or morbidity in this rural population.
_J Epidemiol Communmitiy Health 1993; 47: 469-474 Though there have been many published reports on various aspects of tropical pulmonary eosinophilia (TPE), including its clinical course, histopathology, radiology, lung function studies including arterial blood gases and transfer factor, lung scintiphotography, and immunological aspects,'l11 there are few community based studies on pulmonary eosinophilia (PE).12 13 There are, however, reports on surveys of filariasis,14 15 the most commonly accepted aetiological agent of TPE. Along with surveys of microfilaraemia, there have been reports on the prevalence of associated filarial diseases like lymphangitis and elephantiasis, but these did not include TPE as such. '5-17 Helminthiasis is another important cause of blood eosinophiliosis and is rampant in rural populations of India. The problem of associated worm infestation in TPE has been thoroughly investigated. '8 19 In addition to TPE as an acute illness, morbidity from TPE, manifested by its chronic course with recurrence and relapses as well as refractoriness to diethylcarbamazine therapy in some of these patients, has been highlighted.20 21 Prompt and adequate treatment is essential for cure and prevention of morbidity as a result of chronic TPE. The recommended dosage schedule as well as the duration of the specific therapy has varied widely in published reports.2>28
In the present study, which took place between 1981 and 1986, we investigated the incidence and prevalence of pulmonary eosinophilia (PE) in a rural population of Tamil Nadu, and maintained surveillance on the population for follow up as well as detection of new cases. The rate of associated worm infestations and the effect of different dosage schedules of diethylcarbamazine in cases of TPE were also studied.
Methods
An epidemiological study of pulmonary eosinophilia was carried out in a rural population of about 23 000 people residing in four villages of the K V Kuppam community development block about 20 to 25 km from Vellore in North Arcot Ambedkar District of Tamil Nadu between 1981 and 1986 as part of a research project on chronic pulmonary diseases in a rural community. K V Kuppam block has a population of a little over 100 000. It is one of the most economically backward blocks of North Arcot Ambedkar District. People living in this region work predominantly in agriculture. The major crops are groundnut, rice, millets, sugar cane, banana, and local vegetables.
The work of the present research project was based at the Rural Unit for Health and Social Affairs (RUHSA) of CMC Vellore, which serves the entire population of K V Kuppam block. The service is provided at three levels. The primary level is a village family care volunteer who visits 470tbidlis RLJv, R Abel, K CG Svr'i i/ every home to identify health problems, provides health education, motivates and follows up patients using the essential health services. She serves a population of approximately 800-1000 people. She is supported by a female health aide who covers a population of 5000 6000. Each of two health aides is suppported by a male rural community officer. For the present project, additional temporarv paramedical and junior medical personnel were recruited.
A preliminary census completed on 31 March 1981 showed a total population of 22 847 distributed between 4262 families residing in 16 hamlets of these villages. The residents of the villages were interviewed by health visitors who filled in a questionnaire about respiratory symptoms. The following questions were asked routinely (in Tamil) prevalence of PE in males was higher (14 1/1000) than that in females (11-8/1000). The maximum prevalence in males was observed in the age group of 20-29 years whereas that for females occurred in the age group of 50-59 years. With the advance of age, the rate of the decline in the prevalence rate from its peak was slower in males but more rapid in females.
Based on the follow up of community based observations, the prevalence and incidence during the study period between 1981 and 1984 are shown in table III. The prevalence rate increased steadily from 2-3/1000 in June 1981 to 11 9/1000 in June 1984, while the annual incidence decreased steadily from 4-7/1000 in June 1982 to 2 were shifted to regimen 1 and regimen 2 (four each) as they complained of headache, giddiness, and feeling generally unwell after one or two days of taking the drug. Seven patients who completed regimen 3 treatment, however, responded. One hundred and fifteen of the patients who had diethylcarbamazine therapy did not respond after the first course. A second course of regimen 1 was given to 58 patients and regimen 2 to 57 patients. Thirty seven patients defaulted and 58 responded to treatment, while 20 patients failed to respond even after a second course of diethylcarbamazine. Five patients were uncooperative and the remaining 15 were given a third course of the drug. Five of these did not have a remission even after a third treatment course. Thus, in only 135 of the 182 patients was eosinopenic remission achieved with diethylcarbamazine. This did not, of coursc, rule out a diagnosis of TPE in the non-cooperative patients who did not comply with complete follow up.
Discussion
In clinical practice in south Asia and in published medical reports, the existence of a syndrome of TPE, with characteristic symptoms, has been established for some time.-Some authors of later studies of PE felt, however, that the desirability and utility of considering TPE as a distinct entity was limited and more detailed epidemiological studies were necessary.'
In a group of industrial workers, Chernin et al found normal eosinophil levels in blood to be 6 9'%,: the manual workers had higher levels (7-10%) than the supervisors (3'S,).34 They Although over 400 reports on TPE have been publishcd, epidemiological studies of the diseasc are practically non-existent. The first attempt at a community-based study on the prevalence of the Epidemiology of pulmonary eosi'lophilia eosinophilic syndrome was reported from an isolated tea garden in the Dooars in north Bengal, covering a population of 2000: 200 cases of PE were found. The selection criteria were, however, rather non-specific-all cases with differential eosinophil count of 20% or more and 10% or more in familial cases were included in the study. The subjects were found to have a high incidence of worm infestation, round worm being the commonest found.'2 The only other population based study which investigated the incidence of TPE together with filariasis was from the East Godavari District of Andhra Pradesh.'3 The microfilarial incidence rate varied from 13-1-15-1% and the filarial disease rate from 4-9-6-0%, the incidence of TPE was reported to be 10/100 000 population. TPE was considered to be of minor importance, however, compared with other manifestation of filariasis. In comparison, we found an overall prevalence ofPE of 12-6/1000 population. The first incidence rate (4-1/1000) estimated by us was the highest. This could be attributed to the missing cases at baseline and also to the false negatives. The rising prevalence over time that occurred simultaneously with a falling incidence (table III) suggests that the final estimate of the incidence rate in 1984 (2-7/1000) may be taken as the best estimate of the three recorded. We based our diagnosis of TPE on clinical grounds-peripheral blood eosinophil levels and the response to diethylcarbamazine therapy. Of the cooperative patients available for follow up, 182 required and were given this treatment. Only in 135 patients, however, was complete follow up and documentation of successful eosinopenic remission possible.
In 214 of 314 patients with pulmonary eosinophilia, worm infestation was associated. A total of 181 patients had infestation with hookworm ova, either alone or in combination with giardia cysts. Our observation ofan increased prevalence of hookworm infection compared with other parasitic infections was similar to the finding of an earlier study in rural areas. 37 Schacher and Danaraj'8 in an earlier study of 569 patients showed that there was no difference between the frequency of intestinal parasitic infestation in patients with tropical eosinophilia and that in a group of control subjects. Kamat et al'9 found evidence of parasitic infestation in one third of their patients but they did not consider it necessary to exclude them from being diagnosed as having TPE. Our patients with intestinal parasitic infestations were dewormed first. Then the persistence of symptoms and high blood eosinophil counts of over 2000/mm3 after deworming were taken as necessary criteria before considering a diagnosis of TPE. A successful response to diethylcarbamazine therapy was also considered an essential criterion.
Several studies have reported that the prevalence of TPE was higher in school children, agricultural workers, clerks, businessmen, and technicians.38 39 In the series of Kishore et a138 the male:female ratio was 5: 1, and in another study by Viswanathan39 this was found to be 4:1. In the present series, 78 of 314 patients with pulmonary eosinophilia were school children, and five were below 5 years in age; 174 of 314 patients were males; and nearly 90% of the adult patients were engaged in agricultural work. In conclusion, we found TPE either alone or in association with worm infestation to be a major cause of morbidity in this rural population. The association of worm infestation with pulmonary eosinophilia in general was also found to be frequent. In patients with worm infestation, the persistence of symptoms and eosinophilia after successful deworming and the requirement for diethylcarbamazine remission were considered essential to a diagnosis of TPE, as was the case for the eosinophilic patients without worms. Thus, in the patients with PE we found that there was a distinct group who had all the characteristics of TPE.
